Introduction
There are two types of rice varieties (coarse nonaromatic and fine aromatic) grown in Bangladesh. Aromatic rice is rated best in quality and fetch much higher market price than non-aromatic rice. It is very popular in Asia and has recently gained wider acceptance in the USA, Europe, the Middle East and Australia because of their good flavour and texture. It plays a vital role in international rice trading. In Bangladesh, a number of aromatic fine rice cultivars are grown viz. Chinisagar, Badshabhog, Kataribhog, Kalizira, Tulsimla, Dulabhog, Basmati, Banglamoti (BRRI dhan50), BRRI dhan34, BRRI dhan37 and BRRI dhan38 . Most of the scented rice varieties in Bangladesh are of traditional type, photoperiod sensitive, and cultivated during the Aman season. Majority of these indigenous aromatic
Abstract
An experiment was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural University, Mymensingh during the period from December 2013 to May 2014 to evaluate the integrated use of poultry manure with prilled urea and USG for improving the growth, yield and protein content of aromatic Boro rice (cv. BRRI dhan50). The experiment was laid out in a randomized complete block design with three replications. The experiment comprised 14 treatments viz. control (no manure and no fertilizer), recommended dose of prilled urea (115 kg N ha -1 ), urea super granules (USG) 1.8 g (55 kg N ha -1 ), USG 2.7 g (80 kg N ha -1 ), poultry manure (PM) 2.5 t ha -1 , PM 5 t ha -1 , recommended dose of prilled urea + PM 2.5t ha -1 , recommended dose of prilled urea + PM 5 t ha -1 , 50% of recommended dose of prilled urea + PM 2.5 t ha -1 , 50% of recommended dose of prilled urea + PM 5 t ha -1 , USG 1.8 g + PM 2.5 t ha -1 , USG 1.8 g + PM 5 t ha -1 , USG 2.7 g + PM 2.5 t ha -1 and USG 2.7 g + PM 5 t ha -1 . The experiment was laid out in a randomized complete block design with three replications. Morphological characteristics, yield contributing characters and yield of aromatic Boro rice (cv. BRRI dhan50) were significantly influenced by integrated use of poultry manure with prilled urea and USG. USG 2.7 g + PM 5 t ha -1 gave the highest plant height, number of tillers hill -1 and total dry matter production at all sampling dates while their corresponding lowest values were recorded in control. The highest yield contributing characters viz. number of effective tillers hill -1 (13.08), grains panicle -1 (124.26g) and 1000-grain weight (21.41g) were recorded in USG 2.7 g + PM 5 t ha -1 and the lowest values were recorded in control. The highest grain yield (5.33 t ha -1 ) and protein content (7.49%) were obtained at USG 2.7 g + PM 5 t ha -1 which was as good as recommended dose of prilled urea (115 kg N ha -1 ) + PM 5 t ha -1 , USG 2.7 g + PM 2.5 t ha -1 , USG 1.8 g + PM 5 t ha -1 , recommended dose of prilled urea (115 kg N ha -1 ) + PM 2.5 t ha -1 while the lowest one (2.00 t ha -1 ) was obtained in control plots. The integrated use of poultry manure (5 t ha -1 ) with USG rice cultivars are low yielding but its higher price and low cost of cultivation generate higher profit margins compared to other varieties. Aroma development in rice grain is influenced by both genetic and environmental factors. The biochemical basis of aroma was identified as 2-acetyl-1-pyrroline (Tanchotikul and Hsieh, 1991) . The grain quality of fine rice genotypes is governed not only by the genotypic make up but also affected by applied nitrogen level (Mannan et al., 2009) . Application of excess inorganic fertilizer leads to higher pest and disease attacks and also destroys the soil microorganisms. Hence, sustainable farming looks for making the best use of natural resources without damaging the environment and indigenous agricultural knowledge is a vital part of the process of making agriculture sustainable (Ramprasad et al., 2009) .The application of poultry manure to soil is considered as a good management practice in any agricultural production system because of the stimulation of soil microbial growth and activity, subsequent mineralization of plant nutrients, and increased soil fertility and quality (Arancon et al., 2006) . Roy et al. (2015) reported that inorganic fertilizers along with manure greatly influence the yield contributing characters and yield of Boro rice. Application of poultry manure along with inorganic fertilizers increased grain yield, protein content and aroma in aromatic fine rice . Hasan et al. (2004) also stated that BRRI dhan34 fertilized with 75% NPKS + poultry manure at 5 t ha -1 produced the highest grain yield than Kalizira.
Though rice is one of the most important crops of the world, enough information regarding the varieties of fine rice and their response to poultry manure and nitrogen are scarce in the world literature (Islam et al., 2012) . Judicious nutrient management increases crop yield and at the same time reduces fertilization cost. Therefore, the present study was undertaken to observe the effect of poultry manure with prilled urea and USG on the growth, yield and grain protein content of aromatic Boro rice (cv. BRRI dhan50). (control) treatment (Table 2) . cm) was found in T 1 (control) treatment. The combined use of inorganic fertilizers and poultry manure produced the tallest plant and higher number total tillers hill -1 (Table 4) . The results are in agreement with that of Azim et al. (1999) and Islam et al. (2014) . The author reported that plant height increased due to combined application of poultry manure, cow dung and inorganic fertilizers. found that organic and chemical fertilizers increased the number of total tillers hill -1 . The highest number of effective tillers hill -1 (13.08) and the highest number of grains panicle -1 (124.26) were observed in T 14 (USG 2.7 g + PM 5 t ha -1 ), which were statistically identical with T 8 (recommended dose of prilled urea + PM 5 t ha -1 ) treatment and the lowest values were recorded in T 1 (control) treatment (Table 4) . Similar results also reported by Islam et al. (2015) and Kant and Kumar (1994) . The author (Table 4) . Similar results were also reported by Islam et al. (2014) . Sarkar et al. (2014) reported the similar trend in case of aromatic Aman rice. The highest 1000-grain weight (21.41 g) was found in T 14 (USG 2.7 g + PM 5 t ha -1 ) treatment, which was statistically identical with T 7 (Recommended dose of prilled urea + PM 2.5 t ha -1 ) and T 8 (Recommended dose of prilled urea + PM 5 t ha -1 ) treatments and the lowest one was found (17.65 g) in T 1 (control) ( Table 4) . Islam et al. (2015) reported similar results due to combined application of poultry manure and nitrogenous fertilizer. Table 3 . Effect of integrated use of poultry manure with prilled urea and USG on total dry matter of aromatic Boro rice (cv. BRRI dhan50) at different days after transplanting
Materials and methods
In a column, figures with same letter(s) or without letter do not differ significantly whereas figures with dissimilar letter differ significantly as per DMRT, ** =Significant at 1% level of probability, NS = Non-significant, T 1 (Control), T 2 (Recommended dose of prilled urea, 115 kg N ha -1 ), T 3 (USG 1.8 g), T 4 (USG 2.7 g), T 5 (Poultry manure 2.5 t ha -1 ), T 6 (Poultry manure 5 t ha -1 ), T 7 (Recommended dose of prilled urea + Poultry manure 2.5 t ha -1 ), T 8 (Recommended dose of prilled urea + PM 5 t ha -1 ), T 9 (50% Recommended dose of prilled urea + PM 2.5 t ha -1 ), T 10 (50% Recommended dose of prilled urea + PM 5 t ha -1 ), T 11 (USG 1.8 g + PM 2.5 t ha -1 ), T 12 (USG 1.8 g + PM 5 t ha -1 ), T 13 (USG 2.7 g + PM 2.5 t ha -1 ), T 14 (USG 2.7 g + PM 5 t ha -1 ).
Grain yield varied from 2.00 t ha -1 to 5.33 t ha -1 . The highest grain yield (5.33 t ha -1 ) was obtained from T 14 (USG 2.7 g + PM 5 t ha -1 ) treatment, which was statistically identical with T 4 (USG 2.7 g), T 8 (Recommended dose of prilled urea + PM 5 t ha -1 ), T 12 (USG 1.8 g + PM 5 t ha -1 ) and T 13 (USG 2.7 g + PM 2.5 t ha -1 ) treatments and the lowest one (2.00 t ha -1 ) was obtained from T 1 (control) ( In a column, figures with same letter(s) or without letter do not differ significantly whereas figures with dissimilar letter differ significantly as per DMRT, ** =Significant at 1% level of probability, NS = Non-significant, T 1 (Control), T 2 (Recommended dose of prilled urea, 115 kg N ha -1 ), T 3 (USG 1.8 g), T 4 (USG 2.7 g), T 5 (Poultry manure 2.5 t ha -1 ), T 6 (Poultry manure 5 t ha -1 ), T 7 (Recommended dose of prilled urea + Poultry manure 2.5 t ha -1 ), T 8 (Recommended dose of prilled urea + PM 5 t ha -1 ), T 9 (50% of Recommended dose of prilled urea + PM 2.5 t ha -1 ), T 10 (50% of Recommended dose of prilled urea + PM 5 t ha -1 ), T 11 (USG 1.8 g + PM 2.5 t ha -1 ), T 12 (USG 1.8 g + PM 5 t ha -1 ), T 13 (USG 2.7 g + PM 2.5 t ha -1 ), T 14 (USG 2.7 g + PM 5 t ha -1 ).
Biological yield exhibited similar behaviour as that of grain yield due to different nutrient management (Table 4) . Saha (2012) reported similar results due to combined application of poultry manure and nitrogenous fertilizer in case of transplant Aman rice. Islam et al. (2015) reported that combined application of poultry manure and nitrogenous fertilizer increased grain yield and harvest index in transplant Aman rice. Integrated use of poultry manure with USG had significant influence on grain protein content. Grain protein content ranged from 4.29 to 7.49% due to application of different doses of fertilizers and manures. The highest grain protein content (7.49%) was found in USG 2.7 g + PM 5 t ha -1 , which was statistically identical with the application of USG 2.7 g + PM 2.5 t ha -1 , USG Sarkar et al. (2014) reported similar increasing trend of grain protein content of aromatic fine rice in Aman season. The percentage of grain protein increased with the increase of nitrogen rates was reported elsewhere (Ray et al., 2015 , Chandel et al. 2010 and Mannan et al., 2009 ).
Conclusion
In this study, USG 2. 
